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Abstract

Background: potentially harmful polypharmacy is very common in older people living in aged care facilities. To date, there
have been no double-blind randomised controlled studies of deprescribing multiple medications.

Methods: three-arm (open intervention, blinded intervention and blinded control) randomised controlled trial enrolling
people aged over 65 years (n=303, noting pre-specified recruitment target of #»=954) living in residential aged care
facilities. The blinded groups had medications targeted for deprescribing encapsulated while the medicines were deprescribed
(blind intervention) or continued (blind control). A third open intervention arm had unblinded deprescribing of targeted
medications.

Results: participants were 76% female with mean age 85.0 £7.5 years. Deprescribing was associated with a significant
reduction in the total number of medicines used per participant over 12 months in both intervention groups (blind
intervention group —2.7 medicines, 95% CI —3.5, —1.9, and open intervention group —2.3 medicines; 95% CI —3.1,
—1.4) compared with the control group (—0.3, 95% CI —1.0, 0.4, P =0.053). Deprescribing regular medicines was not
associated with any significant increase in the number of ‘when required’ medicines administered. There were no significant
differences in mortality in the blind intervention group (HR 0.93, 95% CI 0.50, 1.73, P =0.83) or the open intervention
group (HR 1.47, 95% CI 0.83, 2.61, P =10.19) compared to the control group.

Conclusions: deprescribing of two to three medicines per person was achieved with protocol-based deprescribing during this
study. Pre-specified recruitment targets were not met, so the impact of deprescribing on survival and other clinical outcomes
remains uncertain.
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Key Points

* Deprescribing using a structured medication withdrawal plan results in reduced number of medications.
* Double-blind trials deprescribing multiple medications are feasible through encapsulating medicines targeted for cessation.
* Mortality and clinical outcomes appear to be similar in intervention groups, whether open or blind, compared with controls.
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Introduction

Over one-third of older people are prescribed at least five
medicines, and for people with dementia living in residential
aged care facilides (RACFs), the prevalence is over 90%
[1]. Deprescribing is an intervention that aims to reduce
the harms associated with inappropriate polypharmacy by
identifying and ceasing medicines that no longer benefit
the patient [2]. When medicines are withdrawn deliberately
under supervision, during a formal deprescribing process,
adverse withdrawal effects are detected early and, if necessary,
can be ameliorated by restarting the withdrawn medications
or a more suitable alternative [3—5]. Current evidence indi-
cates that deprescribing interventions are safe and that indi-
vidualised patient-specific deprescribing interventions may
be associated with reduced mortality [6].

The evidence base for deprescribing interventions in
residential care [7] is currently limited to open or single-
blinded studies. We previously enrolled 95 RACEF residents
and reported a significant decrease in polypharmacy
(2.0 £0.9 medicines per participant) with no significant
adverse impact on mortality or other health outcomes [8].
Although these open data are promising, the absence of
blinded data is an important limitation, given the biases
associated with studies of medication use, including both
placebo and nocebo effects. In one seminal trial in people
living in their own homes [9], 47% of patients in the
withdrawal group had restarted their medications 1 month
after unblinding, despite having been successtully withdrawn
and ‘treated’ with placebo for the prior 30 weeks of the study.

The aim of this study was to investigate whether depre-
scribing affects survival and quality of life in older people
living in RACF in a randomised double-blind controlled
trial. We evaluated a deprescribing intervention which, if
found to be safe and efficacious (in the blinded study), and
effective (in the open arm), would be suitable for implemen-
tation by general practitioners (GPs) or trained pharmacists
acting in partnership with GPs in routine care settings, thus
influencing policy and practice.

Methods

Ethics

Ethical approval for this study was from the University
of Western Australia (WA) and Concord Repatriation
General Hospital (NSW) ethics committees (RA/4/1/5930
and HRECI13/CRGH/77). The study was registered
with the Australian New Zealand Clinical Trial Registry
(ACTRN12613001204730; https://www.anzctr.org.au/
Trial/Registration/TrialReview.aspx?id=365059) and the
World Health Organization (Universal Trial Number
U1111-1148-6,094).

Study design

A randomised double-blind placebo-controlled trial with
an additional open intervention arm was conducted.
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Participants were randomly allocated to one of three
groups: a blinded control group, blinded intervention
(deprescribing) group and open intervention (deprescribing)
group. Blinding was by over-encapsulation of medication.
A blinded study design was chosen to assess and control
for placebo, and nocebo, effects. We included an open
deprescribing group to also determine the practical benefits
of reducing the number of doses physically taken (‘pill
burden’), as there would be no change in the number of
‘medicines’ taken if a participant was randomised to the
blind deprescribing group or blind control group (as placebo
was used to maintain the total number of doses). Participants
in the open deprescribing group would however take fewer
doses if the intervention was successful.

Patient and public involvement

The study steering committee overseeing the study included
consumer and industry representatives.

Participants

People aged 65 years and older who lived in participating
RACE were taking at least one regular medication and
spoke English were included. People were excluded if they
were moribund or otherwise in the terminal phase of illness
with a short life expectancy or the RACF manager or usual
general practitioner did not consent to their participation.
We gained residents’ informed consent to participate and/or
the agreement of the next of kin or person responsible.

Baseline assessment

Trained research assistants measured sitting and lying heart
rate and blood pressure and collected the baseline demo-
graphic, clinical and medication data using self-report and/or
facility records, reconciled with a second source (e.g. a staff
informant, GP report, RACF medical record). Participant
assessments included the Mini-Mental State Examination
(MMSE) [10] and Modified Barthel Index (MBI) [11]. A
Frailty Index was calculated [12]. Staff informants rated
behavioural and psychological symptoms of dementia using
the Neuro-Psychiatric Inventory (NPI) [13]. Quality of life
was self-rated using the EQ-5D-5L [14, 15]. Participants
who were able to completed the Beliefs About Medicines
Questionnaire [16]. The frequency and severity of common
medication side effect symptoms (nausea, constipation, diar-
rthoea, abdominal pains, dry mouth, dizziness, headaches,
insomnia, skin rash or itch, cough, ankle swelling and dry
eyes) were rated using a tool we developed previously [8]
(not yet validated). Staff informants rated the Medication
Side Effects screen and EQ-5D-5L for participants unable
to complete these.

Development of medication withdrawal plans

The study intervention has been described in detail previ-
ously [17] and is summarised briefly. Medicines were tar-
geted for withdrawal according to a structured deprescribing
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protocol previously described [8, 18, 19]. Two research
pharmacists independently reviewed all participants’ solid
dose form oral medications taken regularly and pro re nata
(PRN) medicines used at least weekly to generate a list of
target medications for withdrawal using the deprescribing
algorithm. Medicines least likely to be of benefit to the
participant and least likely to cause adverse drug withdrawal
events (ADWESs) were planned to be ceased first and those
most likely to cause ADWEs and/or more likely to be provid-
ing some symptomatic benefits were planned to be tapered
slowly and withdrawn last. When tapering was required,
doses were generally halved at fortnightly intervals until a
dose of half the lowest dose form was reached, following
which the medication was ceased. Medications with long
half-lives were reduced to every second and/or every third
day dosing until ceased. Up to three medications were with-
drawn simultaneously if unlikely to cause ADWEs or if
withdrawal effects would be clearly ascribable to the individ-
ual drugs. The research pharmacists resolved any differences
in the medication withdrawal plan by consensus. The final
medication withdrawal plan listed each participant’s target
medications, rationale for deprescribing and the order in
which they were to be tapered/ceased if the participant
was randomised to an intervention arm. It documented a
monitoring plan and details of potential ADWE for each
target medication.

GP agreement to medication withdrawal plan

Prior to randomisation, the GP was given the medication
withdrawal plan for participants in all groups and asked to
reconfirm their agreement for randomisation and withdrawal
of each target medication. The GP could ‘veto’ any part of
the medication withdrawal plan.

Randomisation and allocation concealment

Participants were randomised after the consensus medica-
tion withdrawal plan and GP assent were completed. Ran-
domisation was carried out centrally by a bio-statistician
using computer-generated randomisation tables. Only the
statistician and the study pharmacist encapsulating the study
medicines were aware of group allocation. All participants,
research assistants, RACF staff, relatives, GPs and investi-
gators who had any contact with study participants in the
blind control or blind intervention groups and/or study data
remained blind to treatment allocation.

Medication supply and encapsulation

Inert capsules in a range of diameters, lengths and opaque
colours were used to over-encapsulate solid dose form tablets
or capsules to achieve blinding during medication with-
drawal. Pharmacists selected appropriately sized capsules
and, where possible, matched colour of capsule to the tablet
or capsule. In cases where similar tablets required encapsula-
tion, the intention was to allow the encapsulated products
to be distinguishable. For example, if two medicines that

are both small red tablets required encapsulation, the second
tablet was encapsulated in a capsule of different colour or
size. This procedure allowed individual medicines to be
identified if required. Ceased medications were replaced with
a placebo capsule and continued until the end of the study. In
the blinded control group, the tablets identified as potential
target medicines for deprescribing were over-encapsulated to
maintain blinding.

Monitoring during implementation

Participants were reviewed by research staff for potential
ADWE:s 1 week after each medication adjustment using clin-
ical notes, patient, staff and family informants. If symptoms
were stable and no potential ADWEs were reported, then
implementation of the medication withdrawal plan contin-
ued as planned. In the case of suspected ADWE or another
problem (such as inter-current illness), alternatives were to
(i) restart the target medicine, (ii) delay the withdrawal plan
(i.e. delay the next scheduled change for a fortnight) or (iii)
cease the withdrawal plan (i.e. continue with a tapered dose
but forego further dose reductions). Recommencement of
medication, and other changes to the withdrawal plan, were
based on an order obtained through liaison between the
study pharmacist and the GP (or, when available, facility
nurse practitioner). Any additional prescribing changes by
GDPs were recorded.

Outcomes

Participants were followed for 12 months post-randomisation
or until death, whichever was sooner. The primary out-
come was the survival of participants at 12 months
post-randomisation. Outcomes were assessed at 3, 6
and 12 months post-randomisation. Clinically relevant
endpoints of hospital admissions (measured by self-report
and RACF notes audit), falls (assessed by self-report,
incident reports and RACF notes audit) and fractures
(with X-ray confirmation; and in the case of vertebral
fractures, a corresponding clinical history, assessed by self-
report, incident reports and RACF records audit) were
counted. Medication appropriateness was considered using
the anticholinergic and sedative drug exposure calculated
using the Drug Burden Index [20], number of potentially
inappropriate medicines based on published criteria [21],
and the number of regular and PRN prescription medicines.
Baseline assessments repeated as outcome measures were
quality of life, independence in activities of daily living,
cognitive function, behavioural and psychological symptoms
of dementia, and frailty.

Sample size and analysis

The a priori sample size calculation was based on mortality
and sought to determine that the intervention did not cause
harm (i.e. no significant reduction in survival). In total,
954 participants (three groups of 318) would be required
to confirm mortality is not significantly increased (>9%) in
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Assessed for eligibility (n=1,173)

[ Enrollment ]

Excluded (n= 870)

+ Not meeting inclusion criteria (n= 105)
- Unable to understand English (n=41)
- Age <65 years (n=22)
- Terminal iliness or moribund (n= 26)
- Respite stay at RACF (n=5)
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- No regular medication (n= 11)
+ Declined to participate (participant/NOK/GP) (n= 730)
¢ Died (n=28)
+ No longer living at RACF (n=5)
+ Unknown reason (n= 2)

Randomized (n= 303)

[ Allocation J

v L v
Blind intervention (n= 102) Open intervention (n=101) Blind control (n=100)
Allocated to intervention (n= 102) Allocated to intervention (n= 101) Allocated to intervention (n= 100)
+ Received allocated intervention (n=102) + Received allocated intervention (n=100) + Received allocated intervention (n=98)
+ Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=1) + Did not receive allocated intervention (n=2)
- No longer living at RACF (n=1) - Died (n=1)
- NOK withdrew consent (n=1)
v [ 3-Month Follow-Up ] l
Lost to follow-up (n=0) Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (n=8) Discontinued intervention (n=16) Discontinued intervention (n=11)
- Died (n=5) - Died (n=10) - Died (n=6)
- GP withdrew from study (n=2) - GP withdrew from study (n=4) - GP withdrew from study (n=3)
- Withdrawn by GP (n=1) - Withdrawn by GP (n=1) - Withdrawn by NOK/Spouse/Carer (n=2)
- Withdrawn by NOK/Spouse/Carer (n=1)
3 6-Month Follow-Up
Lost to follow-up (n=0) Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (n=1) Discontinued intervention (n=9) Discontinued intervention (n=4)
- Died (n=5) - Died (n=9) - Died (n=4)
- Withdrawn by participant (n=1)
l 12-Month Follow-Up l
Lost to follow-up (n=1) Lost to follow-up (n=0) Lost to follow-up (n=0)
- In hospital (n=1) Discontinued intervention (n=10) Discontinued intervention (n=11)
Discontinued intervention (n=10) - Died (n=9) - Died (n=10)
- Died (n=10) - Not living at RACF (n=1) - Withdrawn by NOK (n=1)
I Analysis
A
Analysed (intention to treat) (n=102) Analysed (intention to treat) (n=101) Analysed (intention to treat) (n=100)
¢ Excluded from analysis (n=0) ¢ Excluded from analysis (n=0) ¢ Excluded from analysis (n=0)
Analysed (per protocol) (n=102) Analysed (per protocol) (n=100) Analysed (per protocol) (n=98)
+ Excluded from analysis (n=0) ¢ Excluded from analysis because did not ¢ Excluded from analysis because did not
receive intervention (n=1) receive intervention (n=2)

Figure 1. Participant flow diagram.

the intervention groups (compared to the control group)
with 80% power at the 0.05 level of significance. Data
were analysed on an intention-to-treat basis, comparing the
intervention groups with the control group. There was a
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pre-specified secondary ‘per protocol’ analysis with individ-
uals who had a medication withdrawal plan implemented
with at least one medicine successfully withdrawn. We
compared survival according to treatment group using Cox
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Table |. Baseline clinical characteristics and medicines data

Gender (male, 7, %)
Age, years
Weight (kg)
Body mass index
BP systolic (seated, mmHg)
BP diastolic (seated, mmHg)
Heart rate (seated or lying, b.p.m.)
Faecal incontinence in last 2 weeks (7, %)
Charlson’s Weighted Index of Comorbidity
Frailty Index
Medication side effects—frequency (mean score; not during past
month [score of zero], less than once per week [score of 1], once
or more per week [score of 2], daily or almost daily [score of 3])
Medication side effects—severity (mean score; causing no [score
of zero], mild [score of 1], moderate [score of 2] or severe [score of
3] distress)
Modified Barthel Index
Mini-Mental Examination Score
Quality of life EQ-5D-5L, staff informant [14]
Quality of life EQ-5D-5, self-reported [14]
10-Item NPI [13]
12-Item NPI [13]
10-Item NPI Distress [13]
12-Item NPI Distress [13]
Beliefs about medicines [16]
Specific concerns
Specific necessity
General overuse
General harm
Regular medicines, total (all ingredients)
Regular medicines, solid oral dose forms (potential targets)
PRN medicines
PRN charted
PRN administered at least once, WA only

Blind intervention 7 = 102

Open intervention # = 101

Blind control 7z = 100

25 (24%) 25 (25%) 23 (23%)
85.8+7.1 84.8+7.7 85.£72
6617 67 £17 67£19
253+5.4 25.8+6.4 25.7+6.5
128 £21 134£22 131£22
75+£10 77 £12 75£11

77 £11 74+11 75+13
49 (48.5%) 39 (39.6%) 44 (44.4%)
1.3£0.5 1.4+0.6 1.3£0.5
0.31£0.08 0.32£0.08 0.31£0.09
23£37 2.9+4.6 24+4.2
14+£29 1.9+3.6 1.5£29
45+30 50 & 34 47 £33
142499 16.1+£10.9 15.3+10.0
0.58 £0.27 0.61£0.30 0.6240.26
0.734£0.26 0.78 £0.20 0.634+0.26
16.8£18.9 13.7+17.6 9.7+£10.2
19.8+22.1 15.5£19.1 11.6+11.8
6.7+7.6 5.4+6.3 43+45
7.9+8.9 6.1+7.0 49+5.1
17.3+4.7 17.7£3.5 18.1+£4.0
12.6£4.2 142+3.8 13.2+5.2
12.0£3.5 11.9+£3.2 13.0+3.1
13.4£29 143+3.1 14.74+2.8
10.1+4.4 10.7 £ 4.4 10.1+£4.8
7.6+3.4 8.1£3.8 7.7%£37
39+£27 35+24 3.6+2.6
1.1+1.3 0.6+0.8 09+1.6

Data are mean =+ unless otherwise specified

proportional hazards regression. A pre-specified secondary
analysis adjusting for baseline variables (e.g. age) was also
conducted. Categorical secondary outcomes (i.e. hospital
admission, and fall or fracture at 12 months post-enrolment)
were compared using the chi-square statistic. We compared
quality of life, Drug Burden Index, modified Barthel index
scores, neuropsychiatric symptoms, MMSE and Frailty
Index over time (at 3, 6 months and 1 year) using two-sided
t-tests. P values of less than 0.05 were considered significant.

Results

We screened 1,173 residents for eligibility between 2014 and
2018, with follow-up concluding in 2019, at 17 participat-
ing residential aged care facilities (Figure 1). Approximately
one-quarter of the eligible population were enrolled, had a
medication withdrawal plan developed and were randomised
(n=303 residing in 17 RACFs across Sydney and Perth).

Baseline data

Fewer than one-third of participants had no cognitive
impairment; only 86 (28.1%) participants had an MMSE
over 23. Participants used regular medicines containing an
average of 10.3 £ 4.5 ingredients daily in 9.5+ 4.1 (0, 22)

different pharmaceutical products (i.e. oral, topical, etc.).
The demographic data, clinical characteristics and medicine
use for each group are shown in Table 1. The medication
regimens used at baseline have been described in detail
previously [22].

Intervention

Blinding by over-encapsulation appeared successful as
perceptions of group allocation did not vary significantly
between the two blinded groups (Supplementary Table 1).
There was no difference in the number of deprescribing tar-
get medicines recommended by the pharmacists or agreed to
by the GP across the three groups (Supplementary Table 2).
Significantly more people had at least one medicine
withdrawn in the open than in the blind intervention group.
There were 2.3 £ 2.2 blinded study medicines administered
per participant at the 12-month follow-up in both the blind
intervention (i.e. over-encapsulated reduced dose of usual
medicine, or placebo) and blind control (i.e. usual medicines
over-encapsulated) group, while participants in the open
intervention group had 2.8 2.2 medicines deprescribed.
There was a highly significant reduction in the total number
of medicines used per participant in both intervention
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Table 2. Number of medicines used and drug burden index scores at baseline, 3, 6 and 12 months per participant

Number of medicines (including medicines commenced after baseline)

Medicines deprescribed from baseline to
12 months

Number of different medicines used, all active ingredients

Blind intervention 10.1 + 4.4 7.7+£3.6
Open intervention 10.7 £ 4.4 8.7+43
Blind control 10.1 + 4.8 10.1 £ 4.8

7.5%3.6
9.1+4.6
10.5 £ 4.7

Number of different medicines used, administered as solid oral doses (eligible targets for deprescribing)

Blind intervention (A) 7.6+ 3.4 5.0+ 2.5
Open intervention (B) 8.1£3.8 59+ 34
Blind control 7.7 £3.7 7.7 £3.7

Number of medicines charted for pro ne rata (PRN) administration

Blind intervention 39427 4.2 +£3.0
Open intervention 35+24 3.4+27
Blind control (C) 3.6£2.6 39+28
Blind intervention 1.1+£1.3 1.2+1.5
Open intervention 0.6+£0.8 0.6x1.1
Blind control (C) 09+1.6 1.0+ 1.2
Drug Burden Index score per participant

Blind intervention 1.0+ 0.9 09+0.9
Open intervention 1.1£09 1.0£0.9
Blind control 1.1+£0.9 1.14+0.9

49+238
6.1+£34
82136

4.6 +3.0
3.6+238
41429
1.3£15
1.0+1.2
1.1£15

1.0£0.8
1.0+ 0.8
1.1£0.8

12 months Difference (95% CI) P value
7.6+3.9 —2.4 (=32, —1.6) <0.0001
9.4+ 45 —1.9 (-2.7, 1.0) <0.0001
10.4 + 5.0 0.0 (—0.7, 0.8) 0.9116
49+2.38 —2.7 (—3.5, =2.0) <0.0001
6.4+3.3 —2.3(-3.1,—1.5) <0.0001
7.8+39 —0.2 (0.9, 0.4) 0.4637
4.5+ 3.1 0.7 (0.3,1.2) 0.0017
3.6£2.6 0.5 (0.1, 0.9) 0.0084
41427 0.8 (0.4, 1.3) 0.0010
1.4+14 0.3 (—=0.1,0.7) 0.1483
07+ 1.0 0.3 (=0.1, 0.6) 0.1130
0.94+0.9 0.1 (—0.2, 0.4) 0.6214
1.0+ 0.8 0.0 (—0.1, 0.1) 0.9377
1.0+£08 —0.1(=0.2, 0.0) 0.1596
1.1+0.9 0.1 (—0.0,0.2) 0.1396

Number of medicines administered at least once in preceding 4 weeks for pro ne raza (PRN) administration (data available for 7 = 244)

groups compared to the control group without an increase
in the number of PRN medicines charted or administered
or a significant change in Drug Burden Index (Table 2).

Primary outcome

Survival data are presented in Figure 2. In the 12 months
from randomisation, there were 20 deaths (20%) in the
blind control group with 20 deaths (20%) in the blind
intervention group (HR 0.93, 95% CI 0.50, 1.73, P =0.83),
and 28 deaths (28%) in the open intervention group (HR
1.47,95% CI 0.83, 2.61, P =0.19). In the pre-specified per-
protocol analysis, there were 17 deaths out of 66 participants
(26%) in the blind control group, 12 deaths (18%) of 82
participants in the blind intervention group (HR 0.67, 95%
CI0.32, 1.40, P =0.29) and 25 deaths of the 66 participants
(30%) in the open intervention group (HR 1.25, 95% CI
0.68, 2.32, P=0.47). The adjusted hazard ratios for the
intention-to-treat and per-protocol analysis are presented in
Supplementary Table 3.

Secondary outcomes

Secondary outcomes at 3, 6 and 12 months are presented in
Table 3. There were no significant changes observed in qual-
ity of life, Modified Barthel Index scores, neuropsychiatric
symptoms and Frailty Index at any time point.

Adverse events

Adverse events are presented in Supplementary Table 4.
There were no significant differences observed in the
actribution, outcome or action taken between the three
groups. There were significantly more serious events in the
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blind control group than either intervention group. People
who experienced AEs held similar beliefs about medicines
and had not reported any differences in their experience of
medication side effects compared to those who did not expe-
rience AEs across all three groups (Supplementary Table 5).
The report of an AE was significantly associated with a
consistently greater number of regular medicines across all
three groups. Impaired cognition was consistently associated
with a reduced incidence of AEs across all three groups.

Discussion

Main findings

This study found that a pharmacist-led and GP-approved
deprescribing intervention in aged care residents reduced
number of medicines used at 12 months, without apparent
adverse effects on clinical outcomes.

Significance

Reduction in medication use in residential aged care may
reduce the risk of iatrogenic harms and medication errors,
and nursing time involved in administering complex med-
ication regimens. Although the field of deprescribing is
rapidly advancing, very few robust studies have used blinded
deprescribing interventions. As the first blinded randomised
controlled trial of a deprescribing intervention designed to
reduce polypharmacy through cessation of multiple different
medicines in people living in residential aged care facilities,
our data are an important contribution to the evidence base.
Blinded data address multiple biases relevant to medication
use (both positive ‘placebo’ effects and nocebo effects, but
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a: Kaplan Meier survival plot (intention to treat analysis)

Survival analysis: Intention to treat
Kaplan—Meier survival estimates

Il 1 1 1

1

0.00 0.25 0.50 0.75 1.00

——

Number at risk
Blind intervention (Group A) 102
Open intervention (Group B) 101
Blind control (Group C) 100

T
100

T T
200 400

Analysis time
89 81
78 68
84 76

Blind intervention
Blind control

Open intervention

b Kaplan Meier survival plot (per protocol analysis)

Survival analysis: Per protocol
Kaplan-Meier survival estimates

1 1 1 1

0.00 0.25 0.50 0.75 1.00

%

Number at risk
Blind intervention (Group A) 66
Open intervention (Group B) 82
Blind control (Group C) 66

T T T
200 300 400

Analysis time
56 53
60 58
54 48

Blind intervention
Blind control

Open intervention

Figure 2. a: Kaplan—Meier survival plot (intention-to-treat analysis). b: Kaplan—Meier survival plot (per-protocol analysis).

also potential performance biases relevant to deprescrib-
ing). The open intervention group provides pragmatic data
applicable to routine clinical practice.

Results in context

The results of this study are consistent with studies on
withdrawal of individual classes of medicines suggesting
that some medicines prescribed for older people living in
residential aged care facilities are unnecessary [23]. Our

intervention, achieving successful withdrawal of more than
two medicines per participant in the blind intervention
group, had a greater impact than earlier studies achieving
reductions of around one medicine per participant on aver-
age [6]. At the time our trial was designed, there was genuine
equipoise with respect to deprescribing interventions in frail
older people. Increasingly, the available data suggest that
deprescribing is not only safe but may improve clinical
outcomes in frail older people exposed to polypharmacy
[6, 24, 25]. In this context, the present findings of a possible
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Table 3. Secondary outcomes for open and blind intervention groups relative to control

Group

12 months
Quality of Life EQ-5D-5L (Ustilities), staff informant [15]
Independence in ADL (Modified Barthel Index)
Mini-Mental Examination Score
10-Item Neuro-Psychiatric Inventory (NPI) [13]
12-Item NPI [13]
10-Item NPI Distress [13]
12-Item NPI Distress [13]
Frailty
Medication side effects, frequency
Medication side effects, severity
Hospital admissions per resident, median (IQR)
Falls per resident
Fractures per resident, 7 (%)
6 months
Quality of Life EQ-5D-5L (Ustilities), staff informant [15]
Independence in ADL (MBI)
Mini-Mental Examination Score
10-Item NPI [13]
12-Item NPI [13]
10-Item NPI Distress [13]
12-Item NPI Distress [13]
Frailty
Medication side effects, frequency (mean score)
Medication side effects, severity (mean score)
3 months
Quality of Life EQ-5D-5L utility scores, staff informant [15]
Independence in ADL (MBI)
Mini-Mental Examination Score
10-Ttem NPI [13]
12-Ttem NPI [13]
10-Item NPI Distress [13]
12-Ttem NPI Distress [13]
Frailty
Medication side effects, frequency
Medication side effects, severity

Blind control ~ Open intervention Blind intervention

0.58 £0.29 0.614+0.29 0.57 0.51+£0.32 0.167
43+33 47 £34 0.49 34+£33 0.12
14.24+10.5 14.8 £10.5 0.75 9.8£10.2 0.01
13.1+16.8 13.9+16.8 0.54 15.1+£15.9 0.47
15.3+18.4 16.1+20.5 0.82 17.1£17.3 0.54
49+59 5.1£5.8 0.80 5.8+6.2 0.34
5.6+6.6 59+7.2 0.83 6.61+6.8 0.36
0.32+£0.10 0.33£0.07 0.74 0.33£0.10 0.52
1.9£3.1 1.6+3.4 0.45 1.5£2.9 0.58
1.2+24 1.1+£27 0.88 09+1.9 0.38
0 (1) 0(1) - 0(1) -
0(2) 0(2) - 0(2) -
12 (12%) 9 (9%) - 6 (6%) -
0.5540.27 0.63£0.30 0.08 0.55£0.26 0.906
41£32 47 £32 0.20 40+33 0.83
14.0+11.0 145+11.4 0.80 12.2£10.5 0.27
12.4+13.9 12.1+14.7 0.88 147+17.4 0.34
15.0£16.0 14.3+16.9 0.79 17.1£19.0 0.43
53+5.38 5.0%£6.2 0.78 59+6.8 0.52
62+£6.5 59%£7.1 0.74 6.8+7.6 0.61
0.32£0.09 0.32£0.08 0.96 0.33£0.09 0.48
1.5+2.6 2.0£3.7 0.69 1.7£3.5 0.40
1.1+2.1 1.4£3.0 0.49 1.2+2.9 0.92
0.61 £0.30 0.6440.27 0.39 0.55£0.31 0.25
47 £33 49+33 0.73 42432 0.28
13.9+£11.1 14.9+10.8 0.55 13.6+10.3 0.85
10.7 £14.5 13.1+17.2 0.33 15.0+16.2 0.07
12.8£18.5 15.8£19.6 0.29 17.8+18.6 0.07
43+6.0 5.1+6.6 0.43 6.1£6.8 0.07
51+6.9 62+7.6 0.36 7.1+7.6 0.08
0.31+0.10 0.31£0.08 0.77 0.3240.09 0.22
2.1+£34 1.9£3.5 0.72 2.1£35 0.92
1.3+2.8 1.3+2.6 0.98 1.4+2.38 0.72

Data are mean =+ unless otherwise specified

trend to worse survival in the open intervention group
was not anticipated. The possibility of performance bias
(because practitioners may alter other aspects of care when
they are aware of open deprescribing), or participant biases,
remains. However, although the potential harms of depre-
scribing (such as adverse drug withdrawal effects and recur-
rence of treated conditions) are well documented [26], the
blinded data are reassuring with respect to the short-term
adverse effects associated with deprescribing [27]. In partic-
ular, adverse effects overall largely appeared similar, and we
note that adverse events were recorded more commonly in
the blind control group.

Strengths and limitations

Strengths of our study are the randomised and blinded
study design and clinically relevant outcomes. In addition
to participants being blinded, researchers remained blind
until analyses were complete, reducing the potential
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for any biases to impact conduct of the study. Over-
encapsulation was an imperfect form of blinding (as opposed
to manufacturing identical placebo products), but it was
the only method of blinding feasible for this study as
multiple different medicines were targeted for deprescribing.
Over-encapsulation appeared to be an adequate method of
blinding in this population as group allocation remained
unknown at the conclusion of the study. This may be
because residential care recipients are usually administered
medications by a staff member. The greatest limitation
of this study is that we were unable to reach our pre-
specified recruitment targets despite continued efforts to
recruit RACE, GPs and residents during the study period
within the available study resources. This limitation means
we cannot exclude a significant impact of deprescribing
on survival. Our participants may not be representative
of all older people living in RACFs, given that we only
recruited one-quarter of eligible participants, and our
findings are unlikely to be generalisable to more robust
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community-dwelling participants. This recruitment rate is
lower than that observed in non-pharmacologic intervention
trials in RACF [28], possibly reflecting participants’
concerns about complexity of (i) the study interventions
(and potential changes to their medicines), and (ii) the study
design (that required RACE individual residents, GPs and
pharmacies all to agree to study participation).

Conclusions

Deprescribing of medicines for people living in residential
aged care is achievable as part of a routine workflow, reduces
medication exposure and does not appear to cause substantial
harms. The impact of deprescribing on survival remains
undetermined.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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